Evidence for a role of prostaglandin I2 and thromboxane A2 in the ductus venosus of the lamb.
The prostaglandin (PG) endoperoxide, PGH2, and the thromboxane (TX) A2 analog, 9,11-epithio-11,12-methano-TXA2, were tested in vitro on the ductus venosus sphincter from fetal (premature and mature) and neonatal (1-day-old) lambs. PGH2 relaxed the indomethacin-contracted fetal ductus in a dose-dependent manner and its action was reduced after treatment with 15-hydroperoxyarachidonic acid. In contrast, reduced glutathione did not affect the PGH2 relaxation in the indomethacin-treated ductus, nor did it modify the response of the untreated ductus to constrictor stimuli. Unlike PGH2, the stable 9 alpha,11 alpha-epoxymethano-PGH2 analog contracted the vessel. Similarly, the TXA2 analog was a contractile agent, its action exceeding that of the PGH2 analog in potency and efficacy. The TXA2 analog was active on preparations from both premature (minimum 117 days gestation) and mature lambs, but a maximal effect was attained during the perinatal period. These results confirm the existence of a PG-mediated relaxing mechanism in the ductus venosus and suggest that the active compound is PGI2. This mechanism is likely responsible for keeping the ductus patent in the fetus. TXA2, formed within the liver parenchyma, is well suited for playing a role in postnatal closure of the vessel.